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Abstract of JP1 1239961 

PROBLEM TO BE SOLVED: To improve the 
uniformity of a polishing speed by arranging a slurry 
supply hole nonexistent area in a prescribed width in 
a concentrically circular shape toward the outer 
periphery from the center in a polishing pad. 
SOLUTION: The polishing surface having 
extremely high uniformity of a polishing speed is 
obtained by reliably performing polishing in the area 
by using a polishing pad having a slurry supply hole 
nonexistent area having a prescribed width. 
Sufficient uniformity of a polishing speed can be 
obtained when a width of the slurry supply hole 
nonexistent area is not less than 1 0% of a radius, but 
the width is more desirably set not less than 20% of 
the radius. A slurry supply hole is desirably arranged 
on the outer periphery of a pad, but is set to a range 
of at least 5% of the radius toward the center from 
the outer periphery, and is more desirably arranged 
so that the slurry supply hole is arranged on the outer 
periphery of a polishing object base board when the 
axes of a polishing surface plate and a carrier are 
adjusted to each other. 
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BACKGROUND OF THE INVENTION 
[0002] 1. Field of the Invention 

[0003] The invention relates to an apparatus for polishing a substrate for planarization by chemical 
mechanical polishing. The invention relates further to a method of chemical mechanical polishing. 
[0004] 2. Description of the Related Art 

[0005] FIGS. 1 A to IE illustrate respective steps in a method of forming a buried metal layer in a 
semiconductor device. 

[0006] First, as illustrated in FIG. 1 A, a semiconductor substrate 101 including active devices fabricated 
thereon is covered entirely with an insulating film 102. 

[0007] Then, a resist film 105 having a certain pattern is formed on the insulating film 102, and 
subsequently, the insulating film 102 is etched with the patterned resist film 105 being used as a mask, to 
thereby form a contact hole 106 through the insulating film 102, as illustrated in FIG. IB. 
[0008] After removal of the resist film 105, as illustrated in FIG. 1C, a barrier film 103 composed of metal 
such as Ti or Ta is deposited over the insulating film 102 so that the contact hole 106 is covered at a 
sidewall and a bottom thereof with the barrier film 103. 

[0009] Then, as illustrated in FIG. ID, an electrically conductive layer 104 is deposited over the product to 
thereby fill the contact hole 106 with the electrically conductive layer 104. 

[0010] Then, the electrically conductive film 104 is planarized by means of a chemical mechanical 
polishing apparatus 107, as illustrated in FIG. IE. Thus, a buried metal layer 108 is formed. 
[001 1] The chemical mechanical polishing apparatus 107 includes a carrier on which a wafer to be polished 
is fixed, and a rotatable level block on which a polishing pad is mounted. A wafer is compressed onto a 
rotating polishing pad to thereby be polished. While a wafer is being polished by the polishing pad, 
polishing powder such as alumina or silica, and polishing slurry containing etchant such as H202 are 
supplied between the polishing pad and the wafer. 

[0012] FIG. 2 illustrates a conventional apparatus for polishing a wafer by chemical mechanical polishing. 
The illustrated apparatus is comprised of a level block 23 connected to a rotatable shaft 24, a polishing pad 
29 fixed onto the level block 23, a wafer holder 26 connected to a rotatable shaft 27 and holding a wafer 25 
on a bottom thereof, and a slurry source 30 supplying polishing slurry onto the polishing pad 29 through a 
slurry supply port 21 . 

[0013] The wafer 25 is sandwiched between the polishing pad 29 and the wafer holder 26. While the wafer 
25 is being polished by the polishing pad 29, polishing slurry 22 is supplied between the polishing pad 29 
and the wafer 25 around a periphery of the wafer 25. 

[0014] Though the illustrated apparatus is designed to have one wafer holder 26, the apparatus may be 
designed to have a plurality of wafer holders 26. For instance, the apparatus may be designed to have four 
wafer holders 26 equally spaced from one another above the level block 23 in order to concurrently polish 
four wafers at a time. 

[0015] A conventional apparatus for polishing a wafer, such as the apparatus illustrated in FIG. 2, is 
accompanied with a problem of non-uniformity in polishing speed in a wafer, which results in that a wafer 
is polished around a center thereof to a greater degree than a periphery thereof. 

[0016] In order to overcome this problem, there has been suggested a first polishing apparatus in which a 
polishing pad mounted on a level block is formed with a plurality of small through-holes through which 
polishing slurry is supplied onto a surface of the polishing pad from a polishing slurry source. The small 
through-holes are positioned in concentration with an axis of the polishing pad 29. Since polishing slurry is 
uniformly supplied between a wafer and the polishing pad, it would be possible to keep a polishing speed 
constant to thereby enhance uniformity in polishing a wafer. 

[0017] There has been suggested also a second polishing apparatus in which a polishing pad is composed of 
porous material in order to enhance uniformity in polishing a wafer. 

[0018] However, since a wafer having a greater diameter is compressed onto a polishing pad at a greater 
pressure around a center thereof than a periphery thereof, a polished wafer would have a cross-section like 
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a cross-section of a concave lens, if a wafer is polished in accordance with the above-mentioned first or 
second polishing apparatuses in which polishing slurry is uniformly supplied to a surface of a wafer, 
whereas a polished wafer would have a cross-section like a convex lens, if a wafer is polished in 
accordance with the apparatus illustrated in FIG. 2. 

[0019] In order to avoid this problem, Japanese Unexamined Patent Publication No. 5-13389 has suggested 
a polishing apparatus which has the same structure as that of the above-mentioned first and second 
polishing apparatus, but is capable of controlling an amount of polishing slurry at a predetermined position 
of a polishing pad for the purpose of enhancing uniformity in polishing a wafer. 

[0020] Specifically, the suggested polishing apparatus is formed with a plurality of through-holes through 
which polishing slurry is supplied onto a surface of a polishing pad, in such a manner that the number of 
through-holes per a unit area in a region closer to a center of a polishing pad is designed to be greater than 
the number of through-holes per a unit area in a region closer to a periphery of a polishing pad, or that a 
through-hole located closer to a center of a polishing pad is designed to have a greater diameter than a 
diameter of a through-hole located closer to a periphery of a polishing pad. 

[0021] A diameter of a wafer necessary to be polished is increasing. For instance, a diameter of a wafer to 
be polished years ago was 6 inches (about 15 cm), but a diameter of a wafer to be polished presently is in 
the range of 8 to 10 inches (about 20 to about 25 cm). Such a wafer having a great diameter could not be 
polished by means of such an apparatus as illustrated in FIG. 2, because the level block 23 has to have too 
much area, which results in too high load to the apparatus. 

[0022] Hence, there has been suggested such a polishing apparatus as illustrated in FIG. 3 A, in order to 
avoid the above-mentioned problem. The illustrated apparatus is comprised of a rotatable carrier 2 
supporting a wafer 1 at a bottom thereof, a level block 3, a polishing pad 4 mounted on the level block 3 
and positioned in facing relation to the carrier 2, and a motor 5 for rotating the level block 3 around a 
rotation axis. The polishing pad 4 is formed with a plurality of through-holes equally spaced from one 
another. 

[0023] The wafer 2 is made to rotate, and then, is compressed onto the rotating polishing pad 4. While the 
wafer 1 is being polished. While the wafer 2 is being polished, slurry 6 is supplied onto a surface of the 
polishing pad 4 through the through-holes. 

[0024] In order to enhance uniformity in polishing the wafer 1 , the level block 3 is rotated by means of the 
motor 5 in such a manner that the rotation axis of the level block 3 moves along an arcuate path. That is, the 
level block 3 makes so-called orbital revolution. 

[0025] FIG. 4 shows a positional relation in orbital revolution between the wafer 1 rotating around a 
rotation axis A and the polishing pad 4 rotating around a rotation axis B. As illustrated in FIG. 4, if viewed 
from the rotation axis A, the rotation axis B rotates around the rotation axis A. 

[0026] As mentioned earlier, if a wafer is polished with polishing slurry being supplied onto a surface of a 
polishing pad through through-holes formed with the polishing pad, there is caused a problem that a wafer 
is polished to a greater degree in a central region than in a peripheral region, resulting in that a wafer is 
concave in a central region thereof. If a wafer is non-uniformly polished as mentioned above, an electrically 
conductive film such as the electrically conductive film 104 illustrated in FIG. ID partially remains non- 
removed on an insulating film such as the insulating film 102, resulting in current leakage between wirings. 
[0027] In order to avoid such a problem, it is necessary to sufficiently polish a wafer. However, this may 
result in that a wiring to be formed on an insulating film has different heights above a central region and a 
peripheral region of a wafer. Accordingly, a wiring resistance above a central region of a wafer becomes 
different from a wiring resistance above a peripheral region of a wafer with the result of deterioration in 
electro-migration (EM). 

SUMMARY OF THE INVENTION 

[0028] It is an object of the present invention to provide an apparatus for polishing a wafer, which 
apparatus is capable of enhancing uniformity in polishing. It is also an object of the present invention to 
provide a method of doing the same. 

[0029] The inventors had conducted a lot of experiments in order to accomplish the above-mentioned 
object, and had found out that if a polishing pad is designed to include a region where there are formed no 
through-holes through which polishing slurry is supplied to a surface of the polishing pad, it would be 
possible to enhance uniformity in polishing a wafer. 
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[0030] Specifically, in one aspect of the invention, there is provided an apparatus for polishing a substrate, 
including (a) a polishing pad formed with a plurality of through-holes through which polishing material is 
supplied to a surface of the polishing pad, (b) a level block on which the polishing pad is mounted, and (c) 
a rotatable carrier for supporting a substrate thereon, the carrier being positioned in facing relation with the 
level block, the level block being rotatable around a rotation axis thereof with the rotation axis being moved 
along an arcuate path, and causing the polishing pad to make contact with the substrate for polishing the 
substrate, the polishing pad having a first ring-shaped region concentric thereto where no through-holes are 
formed. 

[0031] It is preferable that the first ring-shaped region has a width equal to or greater than 10%, more 
preferably 20%, of a radius of the polishing pad. 

[0032] It is preferable that the through-holes are positioned in alignment with a peripheral region of the 
substrate when an axis of the level block is in alignment with an axis of the carrier. 

[0033] It is preferable that the through-holes are positioned in a second ring-shaped region having an outer 
periphery common to an outer periphery of the polishing pad and having a width equal to 5% or smaller of 
a radius of the polishing pad. 

[0034] It is preferable that the polishing pad includes a circular region concentric to the polishing pad and 
located inside the first ring-shaped region, and a third ring-shaped region located outside the first ring- 
shaped region, the circular region and the third ring-shaped region including the through-holes therein. In 
this arrangement, it is preferable that the third ring-shaped region has an outer periphery common to an 
outer periphery of the polishing pad. It is also preferable that the through-holes formed in the third ring- 
shaped region are positioned in alignment with a peripheral region of the substrate when an axis of the level 
block is in alignment with an axis of the carrier. 

[0035] It is preferable that a total area of the through-holes varies in a radius- wise direction of the, 
polishing pad. For instance, the number of the through-holes per a unit area may be designed to decrease in 
a direction from an outer periphery to a center of the polishing pad. As an alternative, diameters of the 
through-holes may be designed to decrease in a direction from an outer periphery to a center of the 
polishing pad. 

[0036] There is further provided an apparatus for polishing a substrate, including (a) a polishing pad formed 
with a plurality of through-holes through which polishing material is supplied to a surface of the polishing 
pad, (b) a level block on which the polishing pad is mounted, and (c) a rotatable carrier for supporting a 
substrate thereon, the carrier being positioned in facing relation with the level block, the level block being 
rotatable around a rotation axis thereof with the rotation axis being moved along an arcuate path, and 
causing the polishing pad to make contact with the substrate for polishing the substrate, the polishing pad 
having a circular region concentric thereto where no through-holes are formed. 

[0037] It is preferable that the circular region has a radius equal to or smaller than 95% of a radius of the 
polishing pad. 

[0038] It is preferable that the circular region has a radius equal to or greater than 30% of a radius of the 
polishing pad. 

[0039] In another aspect of the present invention, there is provided a method of carrying out chemical 
mechanical polishing to a substrate, including the steps of (a) rotating a level block on which a polishing 
pad is mounted, relative to a carrier on which a substrate is mounted, around a rotation axis thereof with the 
rotation axis being moved along an arcuate path, and (b) supplying polishing material on a surface of the 
polishing pad while the substrate is being polished by the polishing pad, in a region other than a first ring- 
shaped region concentric to the polishing pad. 

[0040] For instance, the polishing material may be supplied on a surface of the polishing pad through 
through-holes formed with the polishing pad. 

[0041] It is preferable that the polishing material is supplied on a surface of the polishing pad in a second 
ring-shaped region having an outer periphery common to an outer periphery of the polishing pad and 
having a width equal to 5% or smaller of a radius of the polishing pad. 

[0042] It is preferable that the polishing pad includes a circular region concentric to the polishing pad and 
located inside the first ring-shaped region, and a third ring-shaped region located outside the first ring- 
shaped region, the polishing material being supplied into the circular region and the third ring-shaped 
region. 

[0043] It is preferable that the polishing material is supplied onto a surface of the polishing pad in a varying 
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amount in a radius-wise direction of the polishing pad. For instance, the polishing material may be supplied 
in a greater amount in a region closer to a center of the polishing pad. 

[0044] There is further provided a method of carrying out chemical mechanical polishing to a substrate, 
including the steps of (a) rotating a level block on which a polishing pad is mounted, relative to a carrier on 
which a substrate is mounted, around a rotation axis thereof with the rotation axis being moved along an 
arcuate path, and (b) supplying polishing material on a surface of the polishing pad while the substrate is 
being polished by the polishing pad, in a region other than a circular region concentric to the polishing pad. 
[0045] It is preferable that the circular region has a radius equal to or smaller than 95% of a radius of the 
polishing pad. 

[0046] It is preferable that the circular region has a radius equal to or greater than 30% of a radius of the 
polishing pad. 

[0047] In the apparatus in accordance with the present invention, a polishing pad is designed to have a 
region in which through-holes through which polishing material is supplied to a surface of the polishing 
pad are not formed. In the method in accordance with the present invention, polishing material is supplied 
to a surface of a polishing pad in a region other than a certain region of the polishing pad. As a result, the 
present invention makes it possible to accomplish uniformity in polishing rate in a high degree. Hence, 
when a buried metal layer is to be formed by chemical mechanical polishing, a resultant semiconductor 
device could have superior resistance to electro-migration (EM). 

[0048] The above and other objects and advantageous features of the present invention will be made 
apparent from the following description made with reference to the accompanying drawings, in which like 
reference characters designate the same or similar parts throughout the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0049] FIGS. 1 A to IE are cross-sectional views of a semiconductor device, illustrating respective steps of 
a method of forming a buried metal layer by chemical mechanical polishing. 
[0050] FIG. 2 illustrates a conventional apparatus for polishing a wafer. 

[0051] FIG. 3 A illustrates an apparatus for polishing a wafer, to which apparatus the present invention may 
be applied. 

[0052] FIG. 3B is a plan view of a polishing pad employed in the apparatus illustrated in FIG. 3 A. 
[0053] FIG. 3C is a plan view of another polishing pad employed in the apparatus illustrated in FIG. 3A. 
[0054] FIG. 4 illustrates a positional relation between two rotation axes in orbital revolution. 
[0055] FIG. 5 is a graph showing a relation between uniformity in a polishing rate and a radius of a circular 
region in which through-holes are closed. 

[0056] FIG. 6 is a graph showing a relation between uniformity in a polishing rate and a radius of a circular 

region in which through-holes are open. 

[0057] FIG. 7 is a flow chart of a method of polishing a wafer. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0058] FIG. 3 A illustrates an apparatus for polishing a substrate, in accordance with the first embodiment 
of the present invention. 

[0059] The illustrated apparatus is comprised of a polishing pad 4 formed with a plurality of through-holes 
(shown in phantom at 6A) through which polishing slurry 6 is supplied to a surface of the polishing pad 4, a 
level block 3 on which the polishing pad 4 is mounted, a motor 5 for rotating the level block 3 around a 
rotation axis, and a rotatable carrier 2 for supporting a wafer 1 at a bottom surface thereof in facing relation 
with the polishing pad 4. 

[0060] Though the wafer 1 is rotated around a stationary rotation axis 1 A thereof, the polishing pad 4 
makes orbital revolution around the rotation axis 1 A of the wafer 1. Specifically, the level block 3 and 
hence the polishing pad 4 are rotated around a rotation axis 3 A thereof, and, at the same time, the rotation 
axis 3 A is moved along an arcuate path. That is, as illustrated in FIG 4, if viewed from the rotation axis 
1 A, the rotation axis 3 A rotates around the rotation axis 1 A. 
[0061] The wafer 1 is compressed onto the polishing pad 4 to thereby be polished. 

[0062] The polishing pad 4 is designed to have a first ring-shaped region 4a which is concentric to a center 
4b of the polishing pad 4, as illustrated in FIG. 3B. The through-holes through which the polishing slurry 6 
is supplied to a surface of the polishing pad 4 are formed in a region, other than the first ring-shaped region 
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4a, namely, in both a circular region 4c located inside the first ring-shaped region 4a and a ring-shaped 
region 4d located outside the first ring-shaped region 4a, whereas no through-holes are formed in the first 
ring-shaped region 4a. 

[0063] The apparatus in accordance with the first embodiment includes the polishing pad 4 which is 
designed to have the first ring-shaped region 4a where there are formed no through-holes through which the 
polishing slurry 6 is supplied to a surface of the polishing pad 4. The wafer 1 is certainly polished in the 
first ring-shaped region 4a, resulting in a polishing condition where high uniformity in a polishing rate is 
established. 

[0064] It is preferable that the first ring-shaped region 4a has a width equal to or greater than 10% of a 
radius of the polishing pad 4 for accomplishing sufficient uniformity in a polishing rate. It is more 
preferable that the first ring-shaped region 4a has a width equal to or greater than 20% of a radius of the 
polishing pad 4. 

[0065] It is also preferable that the polishing pad 4 is formed at a peripheral region thereof with the 
through-holes. It is more preferable that the through-holes are formed in the polishing pad 4 in alignment 
with a peripheral region of the wafer 1, when the axis 3 A of the polishing pad 4 is in alignment with the 
axis 1A of the wafer 1. 

[0066] The polishing pad 4 may be designed to be formed with the through-holes in a central region 
thereof, or may be designed to be formed with no through-holes in a central region thereof. If no through- 
holes are formed in a central region of the polishing pad 4, it is preferable that no through-holes are formed 
in a circular region outwardly radially extending from a center of the polishing pad 4 and having a radius 
equal to or greater than 30% of a radius of the polishing pad 4. 

[0067] When hard material is to be polished, it is preferable that the through-holes are formed in a central 

region of the polishing pad 4, which ensures higher uniformity in a polishing rate. 

[0068] In later mentioned examples, there was conducted an experiment in which the through-holes are 

closed. However, in practical use, the through-holes are formed in a polishing pad in predetermined 

positions. 

[0069] It is not always necessary to uniformly position the through-holes in a surface of the polishing pad 
4. A total area of the through-holes may be designed to vary in a radius-wise direction of the polishing pad 
4. For instance, the number of the through-holes per a unit area may be designed to decrease in a direction 
from an outer periphery to a center of the polishing pad 4. As an alternative, the through-holes may be 
designed to have a decreasing diameter in a direction from an outer periphery to a center of the polishing 
pad 4. 

[0070] Hereinbelow are explained the experiments in which a wafer was polished by means of the 
apparatus in accordance with the above-mentioned embodiment. 

EXAMPLE 1 

[0071] As a wafer to be polished, there was used a wafer which had a diameter of 8 inches (about 20 cm) 
and on which metal films composed of Cu. Ta, and TiN were formed. The wafer was polished by means of 
the apparatus illustrated in FIG. 3 A. A polishing pad was formed uniformly with the through-holes, and had 
a diameter of 10 inches (about 25 cm). 

[0072] The wafer was polished with the through-holes located closer to a center of the polishing pad, being 
closed one by one. 

[0073] FIG. 5 shows uniformity in a polishing rate in this experiment. The uniformity was estimated with 3 
[sigma] (%). The polishing conditions were as follows. 
[0074] Pressure: 3 psi 
[0075] r.p.m.: 260/16 

[0076] Polishing slurry supply: 100 cc/minute 

[0077] The polishing slurry having been employed in this experiment was commercially available one. 
[0078] As is obvious in view of FIG. 5, the uniformity represented by 3 [sigma] is equal to or smaller than 
15%, if the polishing pad had a circular region in which no though-holes are formed and which is 
concentric to a center of the polishing pad and has a diameter in the range of 1.5 inches to 4.7 inches. In 
particular, there is obtained high uniformity equal to or smaller than 1 0%, if the wafer had a diameter in the 
range of 2 inches to 4.5 inches. 

[0079] Thus, it is understood from these results that high uniformity in a polishing rate can be obtained, if a 
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region 4e where no through-holes are formed is formed as a circular region concentric to the polishing pad 
and having a radius equal to or smaller than 95% of a radius of the polishing pad, as illustrated in FIG. 3C. 
[0080] In addition, it is also understood that it is preferable that the region 4e has a radius equal to or 
greater than 30% of a radius of the polishing pad, as illustrated in FIG. 3C. 

[0081] In brief, the region 4e where no through-holes are formed preferably has a radius equal to or smaller 
than 0.95R, but equal to or greater than 0.3R where R indicates a radius of the polishing pad 4. 
[0082] In particular, high uniformity in a polishing rate can be obtained in a 8-inch wafer having been 
employed in the experiment, if no through-holes are formed in the polishing pad within a circular region 
concentric to a center of the polishing pad and having a radius of 4 inches, which is equal to a radius of the 
8-inch wafer, when a rotation axis of the polishing pad is in alignment with a rotation axis of the wafer. 
[0083] Then, rates of polishing Ta and TiN both of which are generally used as material of which a barrier 
film is composed were also estimated. In the experiment for estimating the polishing rates, the through- 
holes of the polishing pad were all closed in a circular region concentric to a center of the polishing pad and 
having a radius of 4 inches, and then, the through-hole located closer to a center of the polishing pad was 
made open one by one. Uniformity in a polishing rate, represented by 3[sigma], was estimated in the same 
manner as the above-mentioned estimation. 

[0084] FIG. 6 shows the results of the experiment. As is understood in view of FIG. 6, uniformity of 15% 
or smaller can be obtained, even if the through-holes are made open in a circular region concentric to the 
polishing pad and having a radius of 3.5 inches. That is, if the polishing pad is designed to have a region 
where no through-holes are formed, which region has a width of 0.5 inches or greater, sufficient uniformity 
in a polishing rate can be obtained. Herein, 0.5 inches correspond to 10% of a radius of the polishing pad. 
[0085] There is a slight dispersion in uniformity in a polishing rate in dependence on material of which the 
polishing pad is composed. For instance, when a film composed of Ta harder than TiN is to be polished, it 
is optimal that the through-holes are formed in a circular region concentric to a center of the polishing pad 
and having a radius in the range of 1.0 to 1.5 inches. 

EXAMPLE 2 

[0086] A semiconductor device was fabricated in accordance with the steps illustrated in FIGS. 1 A to IE. 
[0087] First, as illustrated in FIG. 1 A, a semiconductor substrate 101 including active devices fabricated 
thereon is covered entirely with an insulating film 102. 

[0088] Then, a resist film 105 having a certain pattern is formed on the insulating film 102, and 
subsequently, the insulating film 102 is etched with the patterned resist film 105 being used as a mask, to 
thereby form a contact hole 106 through the insulating film 102, as illustrated in FIG. IB. 
[0089] After removal of the resist film 105, as illustrated in FIG. 1C, a barrier film 103 composed of metal 
such as Ti or Ta is deposited over the insulating film 102 so that the contact hole 106 is covered at a 
sidewall and a bottom thereof with the barrier film 103. 

[0090] Then, as illustrated in FIG. ID, an electrically conductive layer 104 composed of copper is 
deposited over the barrier film 1 03 to thereby fill the contact hole 1 06 with the electrically conductive layer 
104. 

[0091] Then, the electrically conductive film 104 is planarized by means of a chemical mechanical 

polishing apparatus 107, as illustrated in FIG. IE. Thus, a buried metal layer 108 is formed. 

[0092] In Example 2, the polishing apparatus illustrated in FIG. 3 A was used as the chemical mechanical 

polishing apparatus 107. A wafer to which the steps having been explained with reference to FIGS. 1 A to 

ID had been carried out was polished by means of the polishing apparatus in the following conditions. 

[0093] Polishing pressure: 3 psi 

[0094] r.p.m.: 260/16 

[0095] Polishing slurry supply: 100 cc/minute 

[0096] The polishing slurry having been employed in this experiment was commercially available. The 
polishing pad having been employed in this experiment was designed to have a circular region concentric 
thereto and having a radius of 4 inches. 

[0097] The thus fabricated semiconductor device was estimated with respect to resistance to electro- 
migration (EM). There was obtained quite high EM-resistance. 
[0098] FIG. 7 is a flow chart of a method in accordance with the present invention. 
[0099] Hereinbelow is explained the method in the assumption that the method is carried out through the 
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use of the polishing apparatus illustrated in FIG. 3 A. 

[0100] First, in step SI, the level block 3 and hence the polishing pad 4 are made to carry out orbital 
revolution relative to the wafer 1 supported at a bottom of the carrier 2. Specifically, the polishing pad 4 is 
rotated around the rotation axis 3 A, and at the same time, the rotation axis 3 A is rotated around the rotation 
axis 1 A of the wafer 1 in such a manner as illustrated in FIG. 4. 

[0101] Then, in step S2, the polishing slurry 6 is supplied onto a surface of the polishing pad 4 while the 
wafer 1 is being polished by the polishing pad 4, only in a region other than the ring-shaped region 4a 
concentric to the polishing pad 4. 

[0102] Thus, the wafer 1 is polished with uniformity in a polishing rate, in step 3. 

[0103] The above-mentioned method provides the same advantages as those obtained by the polishing 

apparatus in accordance with the above-mentioned embodiment. 

[0104] In the above-mentioned method, the polishing pad 4 may be designed to be formed with a circular 
region where no through-holes are formed, such as the circular region 4e illustrated in FIG. 3C, in place of 
the ring-shaped region 4a. 

[0105] While the present invention has been described in connection with certain preferred embodiments, it 
is to be understood that the subject matter encompassed by way of the present invention is not to be limited 
to those specific embodiments. On the contrary, it is intended for the subject matter of the invention to 
include all alternatives, modifications and equivalents as can be included within the spirit and scope of the 
following claims. 

[0106] The entire disclosure of Japanese Patent Application No. 10-45372 filed on Feb. 26, 1998 including 
specification, claims, drawings and summary is incorporated herein by reference in its entirety. 
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Claims of corresponding document: US6783446 [ Translate this text ] 



1. An apparatus for polishing a substrate, comprising: 

(a) a polishing pad formed with a plurality of through-holes through which polishing material is supplied to 
a surface of said pad; 

(b) a level block on which said polishing pad is mounted; and 

(c) a rotatable carrier for supporting a substrate thereon, said carrier being positioned in facing relation with 
said level block; 

said level block being rotatable around a rotation axis thereof with said rotation axis being moved along an 
arcuate path, and causing said polishing pad to make contact with said substrate for polishing said substrate, 

said polishing pad having a first ring-shaped region concentric thereto where no through-holes through 
which polishing material is supplied are formed. 

2. The apparatus as set forth in claim 1, wherein said first ring-shaped region has a width equal to or greater 
than 10% of a radius of said polishing pad. 

3. The apparatus as set forth in claim 2, wherein said first ring-shaped region has a width equal to or greater 
than 20% of a radius of said polishing pad. 

4. The apparatus as set forth in claim 1 , wherein said through-holes are positioned in alignment with a 
peripheral region of said substrate when an axis of said level block is in alignment with an axis of said 
carrier. 

5. The apparatus as set forth in claim 1, wherein said through-holes are positioned in a second ring-shaped 
region having an outer periphery common to an outer periphery of said polishing pad and having a width 
equal to 5% or smaller of a radius of said polishing pad. 
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6. The apparatus as set forth in claim 1 , wherein said polishing pad includes a circular region concentric to 
said polishing pad and located inside said first ring-shaped region, and a third ring-shaped region located 
outside said first ring-shaped region, said circular region and said third ring-shaped region including said 
through-holes therein. 

7. The apparatus as set forth in claim 6, wherein said third ring-shaped region has an outer periphery 
common to an outer periphery of said polishing pad. 

8. The apparatus as set forth in claim 6, wherein said through-holes formed in said third ring-shaped region 
are positioned in alignment with a peripheral region of said substrate when an axis of said level block is in 
alignment with an axis of said carrier. 

9. The apparatus as set forth in claim 1 , wherein a total area of said through-holes varies in a radius- wise 
direction of said polishing pad. 

10. The apparatus as set forth in claim 9, wherein the number of said through-holes per a unit area 
decreases in a direction from an outer periphery to a center of said polishing pad. 

1 1 . The apparatus as set forth in claim 9, wherein diameters of said through-holes decrease in a direction 
from an outer periphery to a center of said polishing pad. 

12. An apparatus for polishing a substrate, comprising: 

(a) a polishing pad formed with a plurality of through-holes through which polishing material is supplied to 
a surface of said polishing pad; 

(b) a level block on which said polishing pad is mounted; and 

(c) a rotatable carrier for supporting a substrate thereon, said carrier being positioned in facing relation with 
said level block; 

said level block being rotatable around a rotation axis thereof with said rotation axis being moved along an 
arcuate path, and causing said polishing pad to make contact with said substrate for polishing said substrate, 

said polishing pad having a circular region concentric thereto where no through-holes through which 
polishing material is supplied are formed. 

13. The apparatus as set forth in claim 12, wherein said circular region has a radius equal to or smaller than 
95% of a radius of said polishing pad. 

14. The apparatus as set forth in claim 12, wherein said circular region has a radius equal to or greater than 
30% of a radius of said polishing pad. 

15. The apparatus as set forth in claim 12, wherein said through-holes are positioned in alignment with a 
peripheral region of said substrate when an axis of said level block is in alignment with an axis of said 
carrier. 

16. The apparatus as set forth in claim 12, wherein said through-holes are positioned in a ring-shaped 
region having an outer periphery common to an outer periphery of said polishing pad and having a width 
equal to 5% or smaller of a radius of said polishing pad. 

17. The apparatus as set forth in claim 12, wherein a total area of said through-holes varies in a radius-wise 
direction of said polishing pad. 

18. The apparatus as set forth in claim 17, wherein the number of said through-holes per a unit area 
decreases in a direction from an outer periphery to a center of said polishing pad. 

19. The apparatus as set forth in claim 17, wherein diameters of said through-holes decrease in a direction 
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from an outer periphery to a center of said polishing pad. 
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